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Abstract 
The	quality	of	feedstuffs	is	affected	by	moisture	degradation,	maturity,	contamination	with	different	
seeds,	plants	and	substances.	Zearalenone	is	produced	by	a	number	of	 fungi	 from	Fusarium	genus	in	
presence	 of	moisture	 and	 at	 low	 temperature	 (10-15oC).	 The	 quality	 of	 feedstuffs	 was	 investigated	
using	the	organoleptic,	chemical	and	cultivation	technique.	The	contamination	with	zearalenone	was	
also	 determined.	 The	 ration	 used	 in	 the	 farm	were	 analyzed	 using	 computer	 specific	 software. The	
study	was	conducted	in	a	beef	cattle	farm	from	Maramures	County.	A	number	of	fodders	samples	were	
collected,	representing	all	the	feedstuffs	used	as	components	or	as	mixtures	in	the	farm.	Organoleptic	
examination	was	carried	out	and	crude	chemical	composition	by	Weende	methodology	was	performed.	
The	mycological	examination	was	done	to	all	samples	and	zearalenone	was	determined.	The	quantitative	
identification	of	zearalenone	from	samples	was	performed	by	means	of	competitive	immunoenzymatic	
test.	The	 results	 indicated	a	good	quality	of	 feedstuffs	by	meens	of	organoleptic	and	crude	chemical	
composition	investigations,	excepting	the	Alfalfa	hay.	The	mycological	examination	reveled	the	presence	
of	 Penicillium	 and	 Fusarium	 genus.	 Zearalenone	 was	 detected	 in	 all	 analysed	 samples	 with	 values	
between	12,08-586,88	µg/kg,	one	sample	exceding	the	maximal	level	established	in	European	Union.	
Computer	ration	analyse	measured	an	increased	value	on	nutrients	exceding	the	requirements	for	all	
the	animal	categories.	
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INTRODUCTION
Beef	 cattle	 growing	 is	 one	 of	 the	 animal	
growth	 expanding	 areas	 because	 of	 the	 relative	
decrease	 of	man	 intervention,	 daily	 body	weight	
increase	 and	 large	 muscular	 mass.	 	 In	 order	 to	
improve	 the	 growing	 conditions	 and	 economic	
efficiency	of	 this	animal	 categories	some	aspects	
regarding	the	feedstuffs	quality	were	investigated.	
Beef	 feeding	 in	 intensive	 system	 is	 usually	 done	
using	 combined	 fodders	 in	 balanced	 rations	
which	 were	 analyzed	 using	 computer	 software.	
The	 components	 in	 feeding	 mixtures	 used	 for	
beef	are	fibrous	fodders,	concentrates	and	silage.	
The	 situation	 is	 similar	 in	 the	 investigated	 farm	
where	 the	 operated	 mixtures	 are	 only	 partially	
correlated	 to	 animal	 requirements.	 Mycological	
contamination	 of	 feedstuffs	 is	 one	 of	 the	 quality	
evaluation	 than	 indicate	 a	 possible	 risk	 of	
intoxication	with	their	elaborated	metabolites	the	
mycotoxins.	Use	of	healthy	feedstuffs	is	desirable	
and	regarding	that	aspect	a	proper	harvesting	and	
storage	is	necessary.	Zearalenone	is	a	nonsteroidal	
estrogenic	 mycotoxin	 produced	 primarily	 by	
Fusarium	 fungi.	 Zearalenone	 contamination	 of	
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cereal	 grains	 occurs	 worldwide,	 but	 primarily	
in	 temperate	climates.	Although	cattle	are	not	as	
sensitive	 to	 zearalenone	 as	 other	 farm	 animals,	
a	 few	experiments	have	been	done	 to	determine	
whether	 zearalenone	 affects	 performance	 of	
cattle.	 The	 problems	 that	 occur	 in	 association	
with	 zearalenone	 are	 infertility,	 reduced	 milk	
production,	and	hyperestrogenism.	Depending	on	
the	dose	of	mycotoxin	clinical	signs	may	occur	or	
production	is	affected.		
MATERIALS AND METHODS
The	study	was	conducted	in	a	beef	cattle	farm	
with	500	animals	(74	cows,	3	bulls	and	calves	from	
Charolaise,	 Aberdeen-Angus,	 Blonde	 d’aquitaine	
and	Limousine	breeds)	 from	Maramures	County.	
The	 investigation	 was	 performed	 between	 Sep-
tember	 2012	 and	 May	 2013.	 A	 number	 of	 10	
fodder	 samples	 were	 collected,	 representing	 all	
the	feedstuffs	used	as	components	or	as	mixtures	
in	 the	 farm	 (alfalfa	 hay,	 sun-flower	 grits,	 wheat	
bran,	wheat	 grain,	 corn	grits,	 corn	grains,	milled	
alfalfa	 hay,	 corn	 silage	 and	 2	 samples	 of	 final	
mixtures	for	beef.	
Samples	 were	 collected	 individually,	 condi-
tio	ned	by	grinding	and	drying	shortly	after.	Orga-
noleptic	 examination	was	 carried	 out	 and	 crude	
chemical	 composition	 by	 Weende	 methodology	
was	performed.	The	mycological	examinations	of	
analyzed	samples	were	carried	out by	insemination	
on	 sterile	 medium,	 two	 per	 each	 dilution,	 by	
introducing	1	ml	suspension	from	the dilutions	of	
10-4	,	respectively	10-5.	The	culture	medium	utilized	
was	Sabouraud.	The	results	were	analyzed	at	3	and	
5	days	 from	incubation.	Expression	of	 the	result: 
CFU/g	 product.	 Identification	 of	 prevailing	 fungi	
carried	out	for	the	stereomicroscopic	examination	
of	 the	cultural	characters	and	microscopic	of	 the	
preparations	on	slides,	stained	with	Bleu	Cotton.		
The	quantitative	identification	of	the	mycoto-
xins	 (zearalenone)	 from	 feed	 was	 performed	 by	
means	of	ELISA	using	a	commercial	available	kit. 
RIDASCREEN®FAST	 Zearalenon	 is	 a	 competitive	
enzyme	 immunoassay	 for	 the	quantitative	analy-
sis	 of	 zearalenone	 in	 cereals	 and	 feed.	The	basis	
of	 the	 test	 is	 the	 antigen-antibody	 reaction.	 The	
microtiter	 wells	 are	 coated	 with	 capture	 anti-
bodies	 directed	 against	 anti-zearalenone	 antibo-
dies.	Zearalenone	standards	or	sample	solutions,	
zearalenone	 enzyme	 conjugate	 and	 anti-zearale-
none	antibodies	are	added.	
Free	 zearalenone	 and	 zearalenone	 enzyme	
conjugate	 compete	 for	 the	 zearalenone	 antibody	
binding	sites	(competitive	enzyme	immunoassay).	
At	the	same	time,	the	anti-zearalenone	antibodies	
are	 also	 bound	 by	 the	 immobilized	 capture	
antibodies.	 Any	 unbound	 zearalenone	 enzyme	
conjugate	 is	 then	 removed	 in	 a	 washing	 step.	
Substrate/	Chromogen	 is	added	 to	 the	wells	and	
bound	enzyme	conjugate	converts	the	chromogen	
into	a	blue	product.	
The	addition	of	the	stop	solution	leads	to	a	color	
change	 from	blue	 to	yellow.	The	measurement	 is	
made	photometrically	at	450	nm.	The	absorbance	
is	 inversely	 proportional	 to	 the	 zearalenone	
concentration	 in	 the	 sample.	 The	 interpretation	
of	the	results	was	performed	according	to	the	EC	
Regulations	 No.	 1881/2006	 and	 No.	 1126/2007	
regarding	 the	 limits	 of	 mycotoxins	 in	 fodder	
and	 food.	 Ration	 analyze	 was	 performed	 using	
the	 HYBRIMIN	 Futter	 2008	 computer	 software 
(Germany). Statistical	 data	 interpretation	 was	
made	 using	 t	 student	 (Anova	 system)	 in	 the	
computer	software	GraphPad	InStat.
RESULTS AND DISCUSSIONS
The	 organoleptic	 examination	 of	 feedstuffs	
was	performed	 in	 the	 farm	during	 the	 collection	
of	 samples.	 The	 quality	 of	 most	 fodders	 and	
ingredients	was	very	good	and	good	excepting	the	
Alfalfa	hay	which	had	a	low	amount	of	leafs.	
The	crude	chemical	composition	of	the	investi-
gated	 samples	 was	 consistent	 with	 the	 values	
found	in	literature.	The	dry	matter	value	is	of	the	
most	important	aspect	concerning	the	mycological	
aspect	of	quality	evaluation	and	storage	capability	
of	fodders	and	the	investigated	samples	presented	
values	considered	normal.		The	amount	of	protein	
and	minerals	 for	Alfalfa	hay	 is	with	4	and	 that	3	
percent	 lower	 than	 the	 ones	 given	 by	 Preston	
(2013).	This	low	quality	is	explained	by	structural	
changes	observed	at	the	organoleptic	evaluation.
Following	 the	 mycological	 examination,	
there	has	been	found	a	moderate	mycotic	charge	
with	a	number	of	5	samples	(60	thousand	to	200	
thousand);	 2	 samples	 with	 an	 intense	 mycotic	
charge	(200	thousand	and	880	thousand	CFU/g)	
and.	5	samples	containing	 less	than	60	thousand	
CFU/g	product.	There	were	no	direct	relationship	
between	 dry	 matter	 in	 feedstuffs	 and	 CFU	 and	
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zearalenone	 quantity	 determinate	 in	 the	 same	
samples.	
The	 characters	 observed	 at	 the	 microscopic	
examination	 of	 cultivated	 samples	 in	 Sabouraud	
medium	revealed	 that	 the	 fungi	with	 the	highest	
incidence	 belonged	 to	 genera	 Fusarium and 
Penicillium.
Zearalenone	 was	 identified	 in	 all	 samples	
analyzed	ranged	between	12.08	mg	/	kg	and	586.88	
mg	/	kg.	The	highest	concentration	was	found	in	the	
in	corn	silage	as	the	only	component	of	the	ration	
whose	values	exceeded	the	maximum	permissible	
level	 by	 the	 EU	 (Mycotoxin	 	 Legislation,	 2010)	
of	 500	mg/kg.	 In	 the	other	 samples	 zearalenone	
was	 present	 but	 in	 low	 concentrations.	 The	
values	 of	 zearalenone	 varied	 with	 a	 mean	 of	
157,	 96,	 median	 of	 57,06	 and	 the	 standard	
deviation	 202,657.	 Bennett	 and	 Shotwell	 (1979)	
found	 only	 8%	 of	 the	 1,722	 samples	 examined	
feedstuffs	 contained	 measurable	 concentrations	
of	the	toxin.	 	A	feeding	trial	with	dairy	cows	was	
carried	out	to	relate	Fusarium	toxin	contaminated	
maize	 (0.5	mg	 zearalenone/kg)	with	 the	 plasma	
levels	 of	 zearalenone.	 It	 was	 concluded	 that	 it	
had	 no	 considerable	 effects	 on	 the	 performance	
parameter	 of	 dairy	 cows	 (Winkler	 et al,	 2014).	
Fig . 1 CFU/g	in	investigated	fodders
Fig . 2 Fusarium graminearum,Fusarium spp.
(dilution	10	-5)	(Sabouraud	medium) Fig. 3 Penicillium spp.	and Fusarium spp.(dilution	10	4)	(Sabouraud	medium)
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A	 similar	 situation	 found	 Diekman	 and	 Green	
(1992)	 studying	 the	 effect	 of	 fed	 contaminated	
with	zearalenone	on	dairy	cattle.	
A	 ration	 that	 contained	 385	 to	 1925	 ppb	 of	
zearalenone	 was	 administered	 for	 7	 weeks	 and	
cows	had	normal	milk	production.	No	zearalenone	
residues	were	found	in	milk,	urine,	serum	or	tissues.	
Corn	that	contained	500	ppb	of	zearalenone	had	no	
effect	on	milk	or	butterfat	production.	In	two	surveys	
of	processed	grain-based	products	conducted	during	
1985	and	1989,	the	same	relative	concentrations	of	
zearalenone	(average	19	to	20	pg/g)	were	detected	
each	 year,	 despite	 the	 adverse	weather	 conditions	
that	 prevailed	 only	 during	 the	 1989	 crop	 year	
(Warner	 and	 Pestka,	 1987;	 Abouzied	 et al.,	 1991).	
Higher	 than	 usual	 levels	 of	 contamination	 were	
found	in	corn	examined	from	all	areas	of	the	United	
States	in	1989	as	a	result	of	the	severe	drought	that	
affected	the	1988	corn	crop.	(Wood,	1992)
The	 analyze	 of	 the	 ration	 using	 computer	
software	revealed	an	increased	value	for	dry	matter	
(9152	g	compared	to	the	maximum	recommended	
of	7300	g),	 for	net	energy	 (88.4	MJ	 compared	 to	
72.1	 MJ)	 used	 for	 calves.	 Similar	 situation	 was	
observed	 for	 cows.	 Thus	 for	 pregnant	 cows	 the	
value	of	dry	matter	is	larger	with	5562	g,	for	meat	
cows	(needed	for	maintenance)	with	1183g	and	for	
lactating	cows	with	3332	g.	The	energy	values	of	
the	studied	rations	are	larger	than	recommended	
with	 32.09	 MJ,	 27.15	 MJ	 and	 20.09	 MJ.	 These	
values	affect	the	heath	of	the	animals	and	raise	the	
expense	with	the	feedstuffs	in	the	farm.	
CONCLUSIONS
The	 analysed	 fodder	 samples	 shown	 a	 go	od	
and	 very	 good	 quality	 at	 the	 organoleptic	 exa-
mintion	and	normal	values	at	the	crude	chemical	
composition	 with	 one	 exception.	 The	 results	
of	 the	 mycological	 investigation	 have	 shown	 a	
moderate and	 intense mycotic	 load	 at	 50	 %	 of	
samples,	although	none	of	the	fodders	presented	
organoleptic	 modifications	 The	 predominant	
spe	cies	 of	 mycetes	 belonged	 to	 Penicillium şi 
Fusarium genera Zearalenone	was	detected	 in	all	
investigated	 samples	 with	 value	 between	 12,08	
and	586,88	 	µg/kg,	with	a	mean	value	of	157,96	
µg/kg,	 one	 of	 the	 fodders	 (corn	 silage)	 exciding	
the	 maximum	 admitted	 value	 by	 the	 European	
legislation.	The	 ration	 common	used	 in	 the	 farm	
were	non	economical	because	of	the	large	quantity	
of	energy	which	increase	the	feeding	costs	by	15-
40%.
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